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^£ii&H0K-g-J6'=»*i-5. iut, yj>^»ajis© 

SS^«<, H&WA-I'^'f hSUKfRiyW, yfH- 

fefc^g: 5 ii-331596 mzti 
mztittmzJ:*), AE5asab-&Vi«AWBM31lci; 
t)y;>h»iS«*^^<fj:S±^7S:*^-l'«. A<5 
-f hM©®P£®iS{fc£it3£<!:t>l::>'-t- K— M©Pg|3 30 

*gitl3. A-f h(M©S&£!&Pfls£-ti--5 I:: 
[0 0 5 4] $?»tC^1f«±^©5IC*3ViT«. H 

gt^-^s oco^^itffi^^-tB^n, fymmojj* 
^mmmm^mmH o ic-^n-s. ?if®mz 

o ir-^-sns. 

[0 0 5 5] : £^7lC(H>f7i'^litf-^Sl 40 

i' laoa^nsoj'^xwsisn^. * 
ft. mt?z>mm#in<Dmim\z\z. -o^v^xmm. 
tthKmm&u^&K-znz. *mmmm\z& 
\<±Tiz6&<D^>? : y#7,mmtfm9$\zm^-2n2>h<D 

[0 0 5 6] A^S8H 3DLUTffr&^g6Kl*f 
&©T&-5. iiT, AWS8^f.H 3 D L UTff 
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fcV^^*^)^ ^-©*^«PiPft^$:^r:^ 7 ICS? 
StT, A^#g8«:ffl^Tfg|liffi^^^IE-r-2.C:^:*i 

[0 0 5 7] DCMY+-9I1 iB«t£#©«SD:fc«fc 
tfC (->7» , M (T-if>^) , Y (-flD-) COS- 
6©^$rttIE-r«)?t«6CD4 0©+— £ 
jfTLfc[iI^»C^i;T3 DLUTMfg6 IC&UTH 

8 e> a*/ ztirzfgfflmm.<DmiE£> &zsd c m y+- 9 

^A^£*l£igg©^Ste, 'JTM^ATt^ 7 

[0 0 5 8] 3 D L UTM¥g 6 ttKT©± 5 C l/T 
3DLUTSMn. 06IS3 DLUTffM£3M£6© 

0AtRGB#fe8 \£y ^T©f 
-^^it5 3DLUT^LJ;?tt.5i:2 5 6 
3 CO?-?tf!&m£t£Q, 3DLUTOMIC1W* 

«. &fir-^R0, GO, BOWy h$k&{&MVT 
0, 8, 1 6, -2 4 8, 2 5 6 3 3 CO^— 5> b. 

b, 3 3 3 Ox-^lCS^T3 DLUT^f^t) 

[0 0 5 9] 06 IC^Ti: 5 3 D L U Tffrf£#g 6 
IS. Btr-?S0 (t*-> h»*«fi«isnfct)0) 

^Wftsnfcitf-?s i ic^uxPiii^M-r'5 

fflI4Sl/TH«r-i'S2 *»-S»Si^fil#©2 2 

itfM3eak^s2 2ic*w*»ii**»c«t»6*i*» 

^COl^lift^SrfattLfc^^U 2 4t, B^f-^S2 
$rjS»*HSfe^g|bTfex-^R 3, G3, B3^e>^-51ii 

m^-^s 3&&z>Mtt®i&&^m2 5 m&?-9 

S3SIfiEt5feT-^R3, G3, B3«L' , 
fSC* *5J:tffiteHA£3rr^-*L 3, C3, H3 
ir^S!T^LCH^^S2 6 f-^L3, C3, 

h 3 izMVT&zffim-rz&m&MLT&miET*-? l 

4, C4, H4£#-5£*tIE3M£2 7 t, felilE^-^ 
L4, C4, H4S ; E^oe$r=imsRGBe 
SPa1lr^bTfe^-^R4, G4, B4A^^£^eit 
lEBH&^-^S 4 4#5RGB»¥S2 8 fe»IE 

mm?-? s 4 ^t'u >?mv>&Qffl\z&mLT7v > 

^fflB«T-^S 5 ^syj g2 9 t, f 

u >^mmm^-f s 5 ts^^-^ sot irs^v^r 

3DLUT*^t5LUTM¥g3 0 

^«C^. fi«IE#a2 7lc«^©pgpfti^ < J:*lCi(gSt© 



( 8 ) 
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•5. 

[0 0 6 0] /^U2 4ICtt, aHFMftJMMbtt. §3* 

/a©i5gisifeigg*<fctfifig=7. h djKv— >m<Dmmmmfr 

[0 0 6 1] «W«!«#a2 3K*^TttTEOi-5lC 10 

itisf-^ s i £Pgsa^&-r-5fc©©isiiia^&^r- 

TOU H«f-^SlSi«nfif-^Rl, G 
1. Bl*. SBlJWR^6JB4*|fi»*36^*T»»W6i)lU 
TBir-i'S 2^I«tSfif-^R2, G2, B2 

£#*&©-?&£>. ft*. HMMtt££lt2 3K:*ut 
«, RGB©«-e*»c»fUE!(|-r— ^PTO^KJtsn 
*. *T. HMia!ttfe*gi2 3fc»i»3fe1l»«H0*fA'*S 
ft, £©ta£i»&H0©5^#;<57aiff$g»C*^V>T, 20 

^m^n-s. sqipgifflft^ tLT^7*;uh©g 

#^©pspft«*«si*asn, asstum 
©flHMMWtt&tti s n*. 

[0 0 6 2] # * 7Sg'J©|sgPtt^ Cilii7 KifcT J: 

*V>Tte, x^ilrtjt^attBX— ^BMlfti!© 30 
*^7©«SiJt^i;T, »*H*©HKA»Sa:*«bO'C 

*s. ife^x. £©pgsita)i&gc i 

tfjfc'&'r— foSft©B«&*f5fci&»;:, P 5© 
4 RiRf * J: *> \zfj * y mm \Zfc C Tf^fifc 2 ntft 
5*>©T£.-5. ifc, «fUV»«a©x^;p*^5©» 

9Btt$ciHu *f7*D7r'f;njt#^a5 o ocio*y 

ia:)£4-r*ci:**T?ir-5. 40 
too6 3] ft*, zLommmmc ic±ofif-^R 

1, Gl, BlSr^f-5t, «:?#©K!ft}gffi£«-r 

[0 0 6 4] *2*Kfcttfi^«*»jE-rSitlilC2a* 
&5££ft3. £©gft*£*iIE-r-5ffii&C2teg:*:#H;: 

Jta^i^y-f hA*^>7.©«iESi'St?i'^Tc:©iS 

81 C 2 Sr^EnA^(ailt¥fT^S!j$-a--5ili:{t e fc 0®3tS 

jwsiESfts. ft*, z.<Dm^tmmiEizit^ r 7^ h/*y 

^XMjEfcS-SftS. -^bTd©iSi^C2JCJ:0@Jt» 50 
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^IE8^©^-^#ff e>ft£>;i<h£ft3. 

[0065] &3&m\z\$, mmmmmmmfezn 

ft*, ««*©»«&* c 3&w>fe2ntzh 
<Dtrz>. zommommm&c 3«s^«©ft^£ft 

oT^t), 4»raffi«T=l. 6»Cffla-r-5t)©i:ftoT 
##lffi^K*^TtePgPlfi8SC 3KJ; 

[0066] m4mmizte. w»<d/\^?-i hgi$*j:tf 
■>t i«-a5***»K*iE-r*B»ft*c 4 3&«jRjtsn 

ns/wj-f hsc*^^ F-Mommmizfot-zfe 

0>t>t\2>. -E-bxc:©|igp*^C4tcJ:0ia^— 

2S:^J5£T-5fe7 r — ^R2, G2, B 2 £#-5 £ £7&n? 

[0 0 6 7] ft*, dWPgsi^^-^TO^A^^ 
© 8 * J: Z*/ £ fc « D C M Y 9 <D AtilZfe C T^H 
£ft-5. CldT', D CMY+- 9 ©ffTICt-pT, 
? 7\Z&5jk3<tlZ>'{>y : y&xmi8l<DC, M, Yifi^-y 
h-T^^. ££-C«C, M, Y©y7hMR, G, B 

©->? vmz&.&.Xs-cmwm&T- ?)vr o ^m-t-s 

fc©TS3. Tftft^, DCMY+- 9<DWT<Dm&\Z 
J&UfcR, G, BCO->7 hfi^©Sg^$nT*D. D 

CMY+-9©}fT©lHi^:»rji:UTR, g, B©jgsa* 
^HSn^. HffrMlCte, M 2 fHM<D\M.ffi.C 2$DCM 
Y+- 9 ©^BSfcKlfcUT^A^GjfcVfrWftS-B- 
§^£tC«kD. R, G, BCigilA^gSns. 3£ 

fti&C l««^»^(3*l8©lttHttfKC 3©r©ffl**Se 
£©*§£\ -iyrv^7M^kt.b.%\z^^M 
©pgPtti^Cl, C SSr^-^K^U -f >5^^ 

x ®& l ft *» ol— *f&WT m. h t z> mm t ft * ^ 
?izAf}^®8 6ffl^T»Ntt«c i, C3^^jg-rn 

«J:V». -tbT, Cl©«t5»rltHtti^C 1, iS^C2* 
«fc^/*fc«PtP*^C3<£:^£-r^c:i:^J:tp, ii 

seaiT— 7;pt o 

[0 0 6 8] PgSB^SI^© 2 2 «. Pg|H|9:^#© 2 3 (C 
*Vvrt9:£;*tt£:P£i^&7 : -- 7;UT 0 tc «t K) W&r- 
9 S 1 *^bTItf-^ S 2 

[0 0 6 9] ft*. jtt»»g2L PgP^^®2 
2, *J;W«ifS2 5TliRGBfig^l:T^: 

T<Dmm&frt)nz> fe©T*?>. 

[0 0 7 0] LCH^g|^e2 eteilifgl^-^S 3*R 
GBMfWe.L* a* b* -fe^fC^^-r-5i:<hfc 

«:g-rf-5'L3 ) C3, H 3 ^ 
T. d©^tcot^Tlft?g-r^. ■rS^;k*7;<5K:*^ 
T5t»$n^H^^— 0«. ITU-R BT. 7 
0 9 (REC. 7 0 9) K:ip8SLTV>-3/tJe>, TI2©3£ 
(1) (4) IC*^^T®»x-^ S 3 $^-r-5 
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fef^R3, G3, B 3**C I E 1 9 3 1H. 
X, Y, ZK^&^tlSo 

P r=R3/2 5 5 

Pg = G3/2 5 5 

Pb = B3/2 5 5 

R 3 ' = ((Pr+0. 099)/1.099) 2 

G3' 

B3' 

R3 ' 

G3' 

B3' 

X 

Y 
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[0 0 7 1] 



(1) 



' = ((Pg+0.099)/1. 099) 2 
' = ((Pb+0.099)/l.099) 2 
' ==P r/4. 5 
' =Pg/4. 5 
' =Pb/4. 5 
R 3 ' 

= I A I ■ G3' 



(Pr,Pg,Pb^0.081) (2) 



(Pr,Pg,Pb<0.081) (3) 



Z B 3 ' 

3' , B3' *hjh*«x, y, zKjc«-r*&»©v 

0.4124 0. 3576 
I A I = 0. 2126 0.7152 

0.0193 0.1192 
£43 » VhUWlAlCftAT, )Vyi?7vtt—7 
;HcJ:OH«»ltX f Y, Z£*#3£5l;:LTfcJ; 

[0 0 7 3] jfefc; Hjffl&MX, Y, Zft*&TG0xC 

a* =5 0 0 { f (X/Xn) - f 
b* =2 0 0 { f (Y/Yn) - f 

L* =116 (Y/Yn) 1/3 -16 (Y/Yn>0. 

008856<E>£^) 

L' =9 0 3. 2 5 (Y/Yn) ( Y/Y n ^0. 008856 

X/Xn, Y/Yn, Z /Z n>0. 008856C9<h£ 
f (a/an) = (a/an) 1 ' 3 (a = X, Y, 
Z) 

C* = (a* 2 + b* 2 ) 1/2 
HA= tan" 1 (b* /a* ) 
fittiE^S 2 7 li, R, G, B, C, M, Y> YellowGr 
een (YG) , BlueSky (BS) , A-f hffiJ<£>flflfi S 
K (HL) , *ra«*OiafeSK (MD) tt.kttt/* H 

-»ifisK (sd) ©i ie«c^v^T<oqa^ g^ffi 

*5J:^fe«^»iE-r^o ftfleWfctt, TfZCQ5£ (9) - 
(11) JC^-Tct^lCx-^L 3, C3, H3£*iIEL 

T*£lE5 r -^L4, C4, H4£f#£o 
[0 0 7 6] 



(4) 



[0 0 7 2] 

0. 1805 
0.0722 
1.0571 
(6) 

[0 0 7 4]- 
(Y/Yn) } 
(Z/Zn) } 

X/Xn, Y/Yn, 
f (a/an) =7. 
6 

30 &43, Xn, Yn, Z n ttfie^ifr^H*9»ffiT?* 
0. CIE-D6 5 (fiIS^6 5 0 0 K<E0t2g) i£*f 

[0 0 7 5] 



(5) 

(8) (CetO C I E 1 9 7 6 L* (=L3) , 
(=C3) *5«£tf£*§#HA (=H3) £ 



(6) 

Z/Z n^0.008856<£>££ 

7 8 7 (a/an) +16/11 



40 



(7) 

(8) 

L4 = L3-AL 

AL = 2 LPi Wi+2 LPj-Wj + AMfj 
C4=C3-AC 

AC-£ CPi-Wi+2 CPj Wj + AC-Wj 
H4=H3-AH 

AH=2 HPi-Wi+J HPjWj + AhWj 



(9) 



(10) 



(11) 



50 



{H L/> i : R, G 
j : SK (HL) 
LP i , L P j : 
CPi, C P j : 
HP i , HP j 
Wi, W j 
A 1 :»W£MK#3i»fl3ee# 



B, C, M, Y, SK, BS 
SK (MD) % SK (SD) 
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a c : mm$tmzwo&&^wft 

Ah : Pgfl£g»;:#5&fg^H# 
9iS^HftL Pi, LP j , fMSC pi, CPj 
<k tffiffi^Mgf H Pi, H P j it, X =E 'J 2 4 Kffl« 

t©f-?L3, C3, H3lrMLT^a©fe«iE$fT 

fcHESrfr? fc*C9«8Sfe«IE^z:i- i**ffi1g3nTV> 
*. -C-UT. •fe«iE*»2 7IC»^«f«H0««A*an 10 

t'J 2 43^6tt*fflSn-&. — #. £fp&*jEjtr::x- 

W i =F (d) 

d=/" ( (L i -L 3) 2 + (C i 

ddT, Li, Ci, HillR, G. B. C. M, Y, 
YG, BSOfj>eT$0, R, G. B, C, M, YK 20 

B S COUTttMlfe^— ^ S 0 fc«fc 0«^tlSB^©«i: 

(d) tt. M^t«S9lCjS-r«t5lr, tp<6fiLi, C 
i, Hiif-^L3, C3, H3 t OlgJR d *«^fii 

ESS d < ft -5 &4ft#t* S <fc * J: 3 St* 

[0079] —jj. ^sbiisw j «. S 0 IC 

i08Sn5ItWL a be£fBJfc:feW*/Vf hM 30 
©MfiSK (HL) . tfffiigmomeSK (MD) *S«fc 
tf->-v K-(B!l©JlR£SK (SD) ©#EiH$&#q l }J^H£ 

2fc#K -^-CD^lCiJUTHl o ic^-r^ 5 »c Miaec© 

tt#W3 < *'L^©ffi*t±^ < ({B L 0 j ^ 

l) «fc5K, I&?££n3„ 

[0 0 8 0] fc*3. 01 1 l'^t"=t 5 ir^E - ^ 7 

G. B> C, M. Y, YG, BS, SK (HL) . SK 
(MD) . SK (SD) U*tt©tt*©fi*»}£U ^CO 
fi©S3eflE£R)£L-TJ:aE5S (9) fr<b (1 1) K-tO 40 

X2 R 1 1 ' 

Y 2 = I A I • Gl 1 ' =ct I A I 

Z 2 B 1 1 ' 

tat*, ifcjjbx, «sscoSfflv»TxC (6) 

(8) fcJ:0fca^V>T«ft5/7 h«CDL* . ?DV1 
C *5«fctffeffiftHA«::fcJe>, eintJg^->7 hW©L 
*. C* ^Jcr/HAt^MiJ-^^-SCltlCcfcO, A 
1, Ac, Ah £##.5 -5. 

[0 0 8 2] sRGB^8S¥S2 8H »It-^L 50 



Ofi*iE*=3.-a*K*Hi3n. RJfeflffRH Ofcx hn 

mu tag. *a*«ttfe«*4foea[«jE-r^**»** 

TRffl!WR*3nT*5 0 . fi«IE^© 2 7 teg^&ifilE 

&<iir itiiibT, s (9) ~ (in 

ssl Pi, LPj, ms.^m&c pi, cpj *«tot 

fiffl^ISHP i , HP j £R$£T-5. fc*5. S-ftlrfc 

- 1 ©utiles! t lt# en*. 

[0 0 7 7] ^SHScW i «Tf2©iS; (12) Kcfc D5£ 

«e>en-5. 

[0 0 7 8] 

-C 3) 2 + (H i -H3) 2 ) ) 

(12) 

A, B^/tSnfcttSt, j&A, B£4>'fr£Lfc5 
X 5©*eB©fe&i3fc«>£>nv f-OftC^^THl 2tC^ 
r«t5fcfi*liE^r:3L— *t»j£*n*. L-T C ©fiig 
IE* = a. - ©Sc«t*iSq8fe«jE * = a - £ J: zmm&ffi 
JEt—jL—iztiam-ztiT. ±I2j£ (9) 7&-"=> (id ir 

cfcDMJEx— ^L 4, C4, H4 7$*#ie>£n-5. 
[0081] Al, Ac, Ahlt DCMY+-9©ff 

Tia»cfc«i;T**iittB»ttii*«ajHanfc«^-ow 

ft. ««*J:tffi*oaEft:»Tr*»3. Tf2© = fc?(tLT 
JfcfeSnS. DCMY+— 9CDffT**VWiPi3i 

^Sl:J:5lS->7 hM©fif-3'4R 1 0, G10, 
1 0 . m&zs? h'&O&'r—? £ R 1 1 , Gil, B 1 
lttSt. 
R 1 1 =a R 1 0 

Gll = oG10 (13) 
B 1 1 =a B 1 0 

IU atiiSft->7 h«**-r«*tft:*. fit, 5g 
ft->7 MnJOfi-r-^R 1 0, G10, 10£j£(l) 

d^e (4) (cj: o^gi-r-sitir i-DT^en-sHfij^ 

•*X1, Yl, Z 1. iSft->7 Y'&VQ'r-itR 1 
1, Gil, B 1 10H*lJS:fB*X2, Y2, Z2ct 

R10' XI 
• G 1 0 ' =o • Y 1 (14) 
B10' Z 1 

4, C4, H4lCOViT, ±f2j£ (7) , (8) &m\Z 
m<Z\t\z£K), HfjE&Oa' , b* £;fca£>, cl©ttJE 
&©a' , b* £J;<!*L* KOV>T, 3£ (6) 

< c:tt<tO«jE^©HS!|*fflX 5, Y5, Z 5 

•5. fLT, Tf2C0iC (14) lC«tDH$iJS[fiiX5, Y 

5, Z5Sfi7-^R4' , G4' , B4' 1C| 
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[0 0 8 3] 



R4' X5 
G 4 ' = | A I ~ 1 • Y5 
B4' Z 5 

TM&<Dj£ (15) \Z£0&t— ^R4, G4, 
B4£#, ZiXtt-f 7 &jjkm<D s RGBfiSF^fi 
R 4=255X (1.099R4' 0 4 
G 4=255X (1.099G4' 0 4 
B 4=255X (1.099B4' 0 4 
R 4 =255X4.500R4' 
G 4=255X4.500G4 ' 
B 4 =255X4. 500B 4 ' 
7 P U>^^^g2 9tt. s RGB&&ffl<Z>&miEmm 
=T—5 S 4 £:/U > hM©e^J^g|-r-g> 3 D L UT 

it j; o&ffijEwm?-? s 4 ^^txyj >?mmm 

r-^S5^5. 

[0 0 8 5] LUTMfS3 0lt iffiSi^-^ S 0 £ 
«t5fif-?RO, GO, B JBH*x 
-^S 5**^-r«.fi^-^R 5, G5, B5£<D#fc 

VZf7—Zf)V (3DLUT) ,tT5. 
[0 0 8 6] ft*. 3DLUT^#a6JC«-f 

s RGBfeSfimc^&SttT, Pi^glMS^MS 

nfc-r >^-v^7.ib^-^s i i' tbrm^^n 

-5. -f^ryi'Xlftf-^S 1 1IJ3DLU 

T©f^ictem>£nftv>7cie>, pgf3t9:5£^S2 3K;fc 
^TDCMYt- 9 ©!¥T&&V>ttPgiSftg|<D^SlC.i; 

zt)\,t o\z&K). mm$tW£Wc 2 2 iz^xm-Amm^ 

mitzZtlX-f >rv P xm&T-? S 1 1' iLTti) 
•5. 

[0 0 8 7] 0 5KRO. 3 DLUTf^^S6JC^Vi 
S13 = S12+/3 (S12-S 
<SU S 1 2us : ^Wm&'r—? S 1 2 WjK^H^- 

[0091] jfcv»Tr. IMISI i coidfpico^TIS 
\z «fc o # & ntzMigiT- ? s o £ ft*: * ^ u ij - 

H 2 **6S6tH#S 3 tCtJWTPH&x-^ s o osteins 
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(1 4) 



ffiJESflfc^-* s 4 t-r-s. 
[0 0 8 4] 
5 -0. 099) 

5 -0.099) (0.018^R4' ,G4' ,B4' ^1) 
5 -0.099) 

(0^R4' ,G4' ,B4' <0. 018) 
(1 5) 

Tfpj«*nfc3DLUT«»a#ai oia^^ns. 

fLTIftr-i'S 0AS3DLUTl;iD^S$nTS! 
&pi&x-:*S 1 2##&nS. 3DLUTI1 

33' o^-^KiOfprij^nTViSfcje). gara^ 
* * v» \mm&f®-rz> e £ k £ d #«& & n*. 

[0 0 8 8] Iftf-^S0*K#bfcff 

ffllfgi oo«nst:*VJT»^fai l \z 
k*)W&rr—5 S 0 &»/hbT!8r^B<k^— 9 SO' S 
#. Ig/Mtf-^SO' $3DLUTl;J;0^IlT 

^mmm?-? s 1 2 — *\ mmf-*? so*« 

30 x-* S 1 2 SffiA^g: 1 2 fc«k D IdCfcbTttfcMT 9 
-*S 1 2 ' 

[0 0 8 9] yt-7^11¥8l3ll 0Hx.tfTta 
tfJiS (17) tC«k»). ^ftHtf-^S 1 2 
m%rf-9S 1 2 ' lZttlsT~s* — ZfZ-X%km&misT 

^mm^-mmy'-^s 1 3 & (17) 

*5HTte^&PH8ix-*S 1 2\Zz/\— :/*Xffl«S&lK 

[0 0 9 0] 

1 2us) (17) 

ft -5 (S20) . -f>xyir^Btflfp^®4K*UT 

«. w&'T—t' so©i' >-?-y ^xju^^^-r-r >^->> 

^XlHgi^-^S 1 l^fig^n (S21) . 3DLUT 

£V>Ttti25£^gHO ft (S22) . 3DLUT 

[0 0 9 2] 3DLUTffr&^g6©|5gi8t8:j£^g:2 3 
lr*5V^T«. §93t« $BH 0 \Z&3\t*Xm&T—9 S 0 * 

xaT^fctooivpixiiT--- ^To^ias^n <S2 

50 3) . Z.V>mffl&&7— 7)VT 0 C£t?V*TffllXa¥ 
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